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SWI/SNF-family complexes are large chromatin-remodeling machines that move or eject nucleosomes, providing proper nucleosome positioning and density at genes and 
other loci. The SWI/SNF complex was first discovered in yeast through a combination of genetic screens and biochemical purification. SWI/SNF was connected to chromatin/
nucleosome function by genetic experiments (Winston and Carlson, 1992) and also through the biochemical reconstitution of nucleosome perturbation and sliding (Winston and 
Carlson, 1992; Narlikar et al., 2002). Genetic and biochemical experiments involving SWI/SNF-family complexes from flies, mice, and human cells have contributed greatly to our 
understanding of SWI/SNF remodelers, revealing them as essential and abundant machines needed for many chromosomal functions, transcription factor binding, proper gene 
regulation, and many aspects of development (Cairns and Clapier, 2009; Ho and Crabtree, 2010).
Composition and Functions of SWI/SNF-Family Complexes
SWI/SNF-family complexes are conserved in eukaryotes and all contain a DNA-dependent ATPase as their catalytic subunit and conserved associated proteins such as actin-
related proteins and bromodomain-containing proteins, which bind acetylated lysines in histones and other proteins (Clapier and Cairns, 2009). However, each organism builds a 
slightly different set of SWI/SNF-related complexes, using both conserved proteins and also unique attendant subunits to help specialize each complex, depicted by arrows (i.e., 
BAF or PBAF complexes). A key recent feature (not depicted) for mammalian BAF complexes are their unique compositions in embryonic stem cells, and during developmental 
transitions, and evidence that they help guide developmental decisions (Ho and Crabtree, 2010). SWI/SNF-family complexes are diverse in function. SWI/SNF complexes regu-
late chromatin structure at a large number of genes, impacting gene poising, transcription initiation, and transcript elongation (Clapier and Cairns, 2009). Many of their functions 
(colored text) relate to their transcriptional impact on particular genes, but they also have a direct role in other processes such as DNA repair (red text).
Current Structural Models
Three groups have produced similar EM structures of the yeast SWI/SNF-family complex RSC—Remodels the Structure of Chromatin (Asturias et al., 2002; Leschziner et al., 
2007; Skiniotis et al., 2007; Chaban et al., 2008), and two of SWI/SNF (or PBAF) complexes (Leschziner et al., 2005; Dechassa et al., 2008). Depicted is one such RSC structure (in 
gray) with the nucleosome modeled into the pocket (Leschziner et al., 2007). The pocket is of essentially perfect nucleosome dimension, with no steric clashes. The orientation 
of the nucleosome and the position of features (arrows) are speculative. The catalytic subunit is known to use ATP-dependent DNA translocation to break histone-DNA contacts 
and reposition nucleosomes, drawing in DNA from one side of the nucleosome and pumping it toward the other side (Clapier and Cairns, 2009). SWI/SNF-related complexes 
like RSC contain multiple histone-binding motifs (such as bromodomains) that recognize histone modifications, which may affect the affinity of the complex for nucleosomes or 
affect the outcome/mode of remodeling that occurs (see below).
The Different Outcomes of SWI/SNF Chromatin Remodeling
Many DNA-binding factors (red oval) cannot bind DNA if their cognate site is on the nucleosome, an octamer of histone proteins consisting of two H2A/H2B dimers and an H3/
H4 tetramer. SWI/SNF-family complexes affect the positioning and density of nucleosomes, which affect the access of DNA-binding factors to their cognate sites. Remodelers 
like SWI/SNF (dark blue disk) are targeted to particular nucleosomes (light blue spheres) either through histone modifications or through a “pioneering” DNA-binding protein (not 
depicted). The remodeler can then hydrolyze ATP to conduct one of many types of reactions, each of which can lead to site exposure for an additional DNA-binding protein (red 
oval). The DNA-binding protein can be a repressor, and activator, or a regulator of a chromosomal region—thus SWI/SNF complexes should be considered regulated nucleosome 
remodelers, rather than machinery dedicated to a particular process (for example, transcriptional activation).
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